Mean arterial blood pressure (MAP) was measured in the abdominal aorta cannula. The cannula was also used to collect arterial blood samples. Blood samples were collected anaerobically in l-ml tuberculin syringes and analyzed immediately.
Analyses of Paoo2, Pao.,, and arterial pH (pHa) were made at temperatures equivalent to the T,, of the dog, using an Instrumentation Laboratory model 127 constan t-temperatu Cerebral blood flow re ba th and was calcul appropri-ite electrodes. ated from the rate of brain clearance of an intra-arterial injection of xenon-133 (2, 17). Approximately 1 mCi of 133Xe (Amersham/Searle Corp.) dissolved in 0.1 ml of saline was rapidly injected into the carotid artery cannula and washed in with approxifor the purebred animals was less than half that found in mately 0.4 ml of saline. Collimated
(1 inch diam) sodium the mongrel group, viz., CV = 13.5 %. iodide-scintillation crystals (2 inch x 1 inch) placed on In hypocapnic purebred dogs, average Pac9, was 20 either side of the head were used to monitor cerebral radiommHg and was not significantly different at different activity.
Radioactivity was measured at l-s intervals for MAP and T,, conditions (Table  1) . Paoz was over 100 the first 20 s; 10-s intervals were used for the next 9 min mmHg and the animals were alkalotic. Mean CBF was 40 s of each CBF determination.
Resolution of the washout 28.6 ml/l 00 g per min over the MAP range from 50 to curve and stochastic calculation of mean CBF was carried 110 mmHg at normothermia and 32.6 ml/100 g per min out using the program of devalois et al. (6) modified to at hyperthermia. There was no significant effect of 1MAP operate on an IBM 360 computer.
on CBF at either T,,, i.e., autoregulation was present Cerebral blood flow was determined at MAP levels of during hypocapnia (see Fig. 1 ). Least significant difference 50, 70, 90, and 110 mmHg in mongrel dogs which were for the hypocapnic CBF data was 6.6 ml/l 00 g per min. maintained normocapnic.
In purebred dogs, CBF at three In the hypercapnic studies on purebred dogs, average MAP levels (50, 80, 110 mmHg) was determined during PacOz was 56 mmHg at normothermia and averaged 2 hypo-or hypercapnia.
The order of MAP levels was ranmmHg greater in the dogs during hyperthermia (see domized for each dog at normal T,, and during hyperther- T,, and carotid blood temperature during a steady state, this validated the use of T,, as a measure of heat content since it could be related to average cerebral tissue temperature in this study. We did not wish to interfere with the cerebral blood supply nor did we wish to damage and possibly disrupt cerebral tissue during our CBF measurements. Cerebral tissue temperature has been reported to vary with location and local metabolic activity (4, 10). For this reason single local measurements would not estimate average cerebral tissue heat content. The argument that the rete system found in the dog could cause disparity between carotid blood and cerebral artery blood temperature (1, 13) would not apply in our study. The tracheal cannula, used for ventilating the animal, bypassed the nasopharyngeal area so that respiration did not serve to cool the rete blood as is normally the case. In addition, respiration was controlled and constant through the experiment.
When the data were presented in a form that combined the effects of Paeo2, MAP, and the regulation of CBF, their interdependence was more easily recognized ( Fig. 2) . At an MAP of 50 mmHg, CVR appeared to be approaching a minimum limit close to 1 .O unit peripheral resistance (PRU). The CO2 effect between 58 and 20 mmHg was an increase in CVR of approximately 70 % above the CVR value at 58 mmHg.
That observation would suggest a relatively limited ability to adjust to hypocapnia when the vessels approach maximum vasodilation.
At an MAP of 110 mmHg CVR was well above the minimum found at 50 mmHg and the CO2 effect on CVR was a change of approximately 140 %. A similar response was found during hyperthermia.
In order to determine if our interpretation of the interplay between MAP and CO2 was consistent with the data obtained by others we extrapolated data from a report by Paulson (16) on dogs at normal T,, (his Fig. 3 ) and used them to calculate CVR during hypoto hypercapnia.
Paulson's data also demonstrated a decreased ability to adjust CVR at an MAP of 50 mmHg. 
